Molecular misreading of the ubiquitin B gene and hepatic mallory body formation.
Molecular misreading of the ubiquitin B gene has been documented in the cerebral cortex of patients with Alzheimer's disease and Down syndrome. This novel process consists of the unfaithful conversion of genomic information into aberrant transcripts and its subsequent translation into +1 proteins. Because Mallory bodies (MBs) also contain ubiquitinated proteins, we stained 11 autopsied and 6 biopsied MB-containing livers from patients with steatohepatitis with an antibody to ubiquitin(+1) to look for the presence of mutant (ubiquitin(+1)) protein. Antibodies to wild-type ubiquitin were used to document the presence of MBs in all cases. Ubiquitin(+1) immunoreactivity was detected in all MB-containing livers with steatohepatitis; no ubiquitin(+1) immunoreactivity was found in 13 MB-free liver controls. A subpopulation (about one third of the MBs) of the MB-containing hepatocytes in autopsied livers showed ubiquitin(+1) immunoreactivity (i.e., ubiquitin and ubiquitin(+1) colocalized in MBs). MB-containing liver biopsy specimens showed colocalization of ubiquitin and ubiquitin(+1) in every MB. Western blot analysis showed an ubiquitin(+1) band of 11 kilodaltons. Molecular misreading of the ubiquitin B gene (DeltaGU) was shown in one of the livers, which contained numerous MBs using an expression cloning strategy. The results showed that molecular misreading of the ubiquitin B gene occurred in hepatocytes in virtually all of the MB-containing livers tested. Ubiquitin(+1) protein was only found within the MBs and therefore may act by interfering with the degradation of the MBs because ubiquitin(+1) may inhibit proteolytic function of the proteasome.